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1
$\mathcal{L}$ $T$ ( ) $T_{\sigma}=T\cup$ { $\sigma$ $\mathcal{L}$ }
. $T_{\sigma}$ $\mathcal{L}_{\sigma}=\mathcal{L}\cup\{\sigma\}$ . $T$ $M$ $\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}_{\mathcal{L}}(M)$
, $\sigma$ ]. generic $(M,\sigma)$ $T_{\sigma}$ (an existentially
closed model) .
$D$ $U$ , (1) $D$ $U$ , (2) $D$
( $D$ )





, TA . $T_{\sigma}$
.
$T$ [1], [5], [9].
generic Lascar[8] . $T$
$ACF$ Chatzid is Hrushovski [2] ,
. Chatzidakis Pillay $T$
TA [3], TA .
Kudaibergenov , TA $T$




. Pillay , Kudaibergenov
, $\mathrm{f}\mathrm{c}\mathrm{p}$ . , Kudaibergenov






, $T$ independence property
TA [4]. $T$ independence property




(amalgamation property) , $T$ TA
[4].
TA Hrushovski ,
ACFA Psf TA ( ).
, $\cdot$ . $\mathrm{A}\mathrm{C}\mathrm{F}\mathrm{A}_{\sigma}$
, Psf, .
$\mathrm{T}$, $a,$ $b,$ $c$ , $x,$ $y$
. $a$ $A$ , $a\in A$ $a$ $A$
. $\varphi(x,a)$ $M$ , $\varphi(M, a)$
$\varphi(x,a)$ $M$ . . $\sigma:Marrow M$ , $p$ $M$






2.1 $M$ , $k,$ $M^{k}$ $r(x,y),$ $k$
$\in M^{k}(i\in \mathrm{N})$ . $i<j\Leftrightarrow r(a:,a_{j})$ , $M$
. $T$ , $T$ .
2.2 $T=\mathrm{T}\mathrm{h}(\mathbb{Q}, <)$ , TA .
TA . $\sigma_{0}(x)=x+1$ $\sigma_{0}$ $(\mathbb{Q}, <)$
. $(\mathbb{Q}, <,\sigma_{0})$ TA $(N,\cdot<,\sigma)$ .




$\vee \mathrm{t}o k,$ $(N, <, \sigma)|_{\llcorner}^{\vee}k.\mathrm{V}^{\backslash }\vee C*\sigma\supset 2’\supset l^{\mathrm{S}}ffi\mathfrak{h}f\vee\supset$.
(1) $p(x)\vdash\exists z(0<z<x\wedge\sigma(z)=z)$ ,
(2) $q(x)$ $p(x)$ $q(x)f-\exists z(0<z<x\wedge\sigma(z)=z)$ .
(2) . $q(x)$ $p(x)$ , $m$ $q(x)$
. , $q(x)\vdash\exists z(0<z<x\wedge\sigma(z)=z)$ , $b\in N$
$(0<b<m\wedge\sigma(b)=b)$ $(N, <, \sigma)$ . , $\sigma$ $\sigma_{0}$
, $\sigma(0)=1,$ $\sigma^{2}(0)=2,$ $\ldots,$ $\sigma^{m}(0)=m$ . , $b$ $\sigma$
, $\sigma^{m}(b)=b$ . $\sigma$ $<$ , $0<b$
$m=\sigma^{m}(0)<\sigma^{m}(b)=b<m$ , .
(1) . $(N, <, \sigma)$ ,
.
$p(x)$ $N$ $c$ . 0, 1, 2, ... $c$ $(N, <, \sigma)$
$(M, <, \sigma|M)$ . $(M, <)$ 0, 1, 2, .. .
$r(z)$ ($r(z)=\{a<z:a\in M, \exists i\in \mathrm{N}(a<i)\}\cup\{z<d$ :
$d\in M,$ $\forall i\in \mathrm{N}(i<d)\})$ . , Th$(\mathbb{Q},$ $<)$ la $\mathrm{Q}\mathrm{E}$ $r(z)$ $M$
, $0<z<c$ $r(z)$ [ , $\sigma(r)=r$ .
$(N, <)$ , $(N, <)$ $(M’, <)$
$\tau$ : $r$ $b’$ $\tau(\mathcal{U})=b’$ $M’$ ,
$\tau|M=\sigma|M$ . $(M’, <, \tau)$ $(0<b’<c\wedge\tau(b’)=b’)$
, $(M, <, \sigma|M)\subset(M’, <, \tau)$ $(M, <, \sigma|M)$ $T_{\sigma}$ ,
$(0<z<c\wedge\sigma(z)=z)$ $(M, <, \sigma|M)$ . (1)
.
$T$ independence property (
) TA . 0, 1, 2, ...
[ (indiscernible s $\mathrm{u}\mathrm{e}\mathrm{n}\mathrm{c}\mathrm{e}$) $a_{\dot{1}}$ $(i=0,1,2, \ldots)$ $a_{0}<a_{1}<a_{2}<\ldots$
. . , $a$:
. $\sigma_{0}(a_{\dot{l}})=a:+1$ $T$ , TA
. $r$ $T$ $a:(i=0,1,2, \ldots)$
$M$ (average type) . independence property
H $M$ .
23 $(G, R)$ , $T=\mathrm{T}\mathrm{h}(\mathrm{G}, R)$ , TA
.
TA . $(G, R)$ $\sigma_{0}$ $a\in G$ $a$
$\sigma_{0}$ ( ). ,
$i\neq j$ $\sigma_{0}^{i}(a)\neq\sigma_{0}^{j}(a)$ . $(G, R,\sigma_{0})$ TA J $(N, R’,\sigma)$
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. , $R’$ $R$ . $(N, R, \sigma)$
. , $p\Leftarrow$ ) .
$p(x)=\{x\neq\sigma^{m}(a) : m\in \mathbb{Z}\}$
$p(x)$ $a$ $\sigma$ $x$ . , $(N, R, \sigma)$
2 .
(1) $p(x)\vdash\exists z(R(a, z)\wedge\neg R(x,z)\wedge\sigma(z)=z)$ ,
(2) $q(x)$ $p(x)$ $q(x)r\exists z(R(a, z)\wedge\neg R(x, z)\wedge\sigma(z)=z)$ .
(2) . $q(x)$ $p(x)$ , $m$ ,
$\sigma^{m}(a.)$ $q(x)$ . (2) , $\sigma$ $z$
, $R(a, z)$ $\urcorner R(\sigma^{m}(a), z)$ . $z$ $\sigma$ , $\sigma$
, $R(a,z)$ $R(\sigma^{m}(a),z)$ , .
(1) . , $(N, R, \sigma)$ ,
.
$p(x)$ $N$ $c$ . , $a$ $c$ $(N, R,\sigma)$
$(M, R|M,\sigma|M)$ . $a$ $\sigma$ $A$ , $M$ $r(z)$
$r(z)=\{R(d,z) : d\in A\}\cup\{\neg R(d’,z) : d’\in M^{\cdot}\backslash A\}$
$(N, R)$ , $(N, R)$ $(M’, R)$ $\tau$ $b’\in$
$M’$ , $\nu$ $r(z)$ $\tau$ , $\tau|M=\sigma|M$ .
$(M’, R,\tau)$ $(R(a,b’)\wedge\neg R(c, b’)\wedge\tau(b’)=\nu)$ , $(M, R, \sigma|M)\subset$
$(M’, R, \tau)$ $(M, R,\sigma|.M)$ $T_{\sigma}$ , $(R(a, z)\wedge\urcorner R(c, z)\wedge\sigma(z)=$
$z)$ $(M, R, \sigma|M)$ . (1) .
3
.
3.1 $T$ . $\varphi(x,y)$ $n$ , $T$
$M$ $b\in M$ , $\varphi(x, b)$ $M$ $n$
, $T$
.
3.2 (Kudaibergenov) $T$ TA $T$
.
22
, $T$ . TA ,
. , $\varphi(x,y)$
, $T$ $M_{0}$ $b_{:}\in M_{0}(i\in \mathrm{N})$ , $i\in \mathrm{N}$
$\varphi(x$ , b $M_{0}$ $i$ .
$(M_{0},id)$ ($id$ ) TA $(M, \sigma)$ . $T$
$M_{0}$ $\prec M$ . , $i\in \mathrm{N}$ , $|\varphi(M_{0}, b_{1}.)|$ ,
$|\varphi(M, b_{\dot{l}})|=|\varphi(M_{0}, b:)|$ , $\varphi(M, b:)=\varphi(M_{0}$ , b .
$\sigma$ $\varphi(M, b:)$ .
, $\mathrm{N}$ $\mathcal{U}$ , $(M, \sigma)$ $\mathcal{U}$ $(\tilde{M},\tilde{\sigma})$
. $\tilde{b}=\langle b: : i\in \mathrm{N}\rangle/\mathcal{U}$ , $(\tilde{M},\tilde{\sigma})$ $\tilde{\sigma}$ $\varphi(x,\tilde{b})$
.
, $\varphi(x,\tilde{b})$ $\tilde{M}$ . , $\varphi(x,\tilde{b})$ $\tilde{M}$
$p(x)$ . $c\models p(x)$ $d\neq c$ $d\models\tilde{\sigma}(p)$
. $\tilde{M}$ $N\models T$ $N$ $\tau$ , $\tau$ } $\tilde{M}=\tilde{\sigma}$ $\tau(c)=d\neq c$
. $(\tilde{M},\tilde{\sigma})$ $T_{\sigma}$ , $\varphi(x, \tilde{b})$ , $\tilde{\sigma}$
. .
33 $M$ strict order property , $M$ $a:(i\in \mathrm{N})$
$\varphi(x,y)$ ,
$i<j$ $\Leftrightarrow$ $\varphi(M,a:)\subset\varphi$ ($M$, a )
. $\varphi(M, x)\subset\varphiarrow(M,y)$ $x<y$ , $x<y$ $T$
( ) , . $T$
strict order property , $T$ strict order property
.
34(with Shelah) $T$ $T$ strict order property
TA .
$M_{0}$ strict order property $T$ . , $T$ $\mathcal{L}$
. , $k$ $M_{0}^{k}$ $k$
$\{a: : i\in \mathrm{N}\}\subset M_{0}^{k}$ $i<j$ $a:<a_{j}$ .
, $M_{0}$ , $\langle a_{-} : i<\omega\rangle$ $M_{0}$ $\mathcal{L}$
. $M_{0}$ , $\sigma_{0}(a:)=a_{\dot{\iota}+1}$ $M_{0}$ $\sigma_{0}$
. , $(M_{0}, \sigma_{0})$ $T_{\sigma}$ .
, TA . $(M_{0}, \sigma_{0})$ TA $(N, \sigma)$ ffi.
. $T$ , $M_{0}\prec N$ . $(N, \sigma)$





(2) $p(x)$ $q(x)$ , $q(x)\mu\psi(x)$ .
$(N, \sigma)$ .
(2) . $p(x)$ $q(x)$ [ , $q(x)\subset\{a:<x : i<n^{*}\}$
$n^{*}$ . . $q(x)$ . $q(x)\vdash\psi(x)$ , $a_{n}*$ $\psi(x)$
. $b\in N$ $\sigma(b)<b<a_{n}*$ . $a_{0}<\sigma(b)$ ,
$a_{n}$. =\sigma 1( ) $<\sigma^{n^{*}+1}(b)$ . $\sigma(b)<b<a_{\mathrm{n}}$. ,
$\sigma^{n+1}.(b)<\sigma^{n}.(b)<\cdots<\sigma(b)<b<a_{n}\cdot$ .
’ $a_{n}\cdot<a_{\mathrm{n}}*$ .
, (1) . $c\in p(N)$ . $a_{0},$ $c\in M,$ $|M|=|T|$ ,
$(N, \sigma)$ $(M,\sigma|M)$ .
$d\in p(N)$ , $d’\in p(N)$ $d’<d$ $d’$ $N$
$\mathcal{L}(M)$ $\Psi(d)$ .
, $d_{1},$ $d_{2}\in p(N)$ $d_{2}<d_{1}$ $\Psi(d_{2})\subseteq\Psi(d_{1})$ , ,
, $d_{1},$ $d_{2}\in p(N)$ [ , $d_{3}<d_{1}$ $d_{3}<d_{2}$ $d_{3}\in p(N)$
.
$\Psi=\bigcap_{a\epsilon p(N)}\Psi(d)$ .
$\Psi$ $\mathcal{L}(M)$ $\{\varphi:(x) : i<|M|\}$ . $\Psi$ ,
$:<|M|$ , $\varphi:(x)\not\in\Psi(dt)$ $d_{t}\in p(N)$ . $N$
, $c$. $\in p(N)$ , $i<|M|$ c’ $<d_{\mathrm{t}}$ .
$\Psi(c^{*})\subseteq\Psi(d_{t})$ , $\varphi:(x)$ $\Psi(c^{*})$ . , $\Psi(c^{*})\subseteq\Psi$ ,
$\Psi(c.)$ $=\Psi$ .
$d\in p(N)$ $d$ $\Psi(d)=\Psi(c^{*})$ . , $c$
. $p(N)$ $M$ $\sigma$ , $\Psi(c^{*})$ $\sigma$ . ,
$\mathcal{L}$ $\varphi(x,y)$ $a\in M$ , $\varphi(x,a)\in\Psi(c^{*})$ $\varphi(x, \sigma(a))\in\Psi(c^{*})$
.
, $b_{1}\in p(N)$ $b_{1}<$ , $q_{1}(x)=\mathrm{t}\mathrm{p}_{\mathcal{L}}(b_{1}/M)$ .
, $q_{1}(x)\subseteq\Psi(c^{*})$ . $\Psi(c.)$ $\sigma$ , $\sigma(q_{1}(x))\subseteq\Psi(c^{*})$
. $\Psi(c^{*})$ $=\Psi(b_{1})$ , $\sigma(q_{1}(x))\subseteq\Psi(b_{1})$ . $\Psi(b_{1})$
. $b_{2}\in p(N)$ $b_{2}<b_{1}$ $h$ $\sigma(q_{1}(x))$
.
$\sigma(q_{1}(x))$ $M$ $\mathcal{L}$ , $Mb_{1}b_{2}\subset M’,$ $\tau(b_{1})=b_{2}$ $\tau|M=$




$(M, \sigma|M)$ TA , $T_{\sigma}$ . $T$
, $<$ $\mathcal{L}$
, $a_{0}<\sigma(y)<y<c$ $(M, \sigma|M)$ .
, $(M, \sigma|M)\models\psi(c)$ . (1) , .
strict order property , TA . $T_{\sigma}$
$T$ TA .
35 $U$ (amalgamation property) , $U$
$M_{0}$ , $M_{1},$ $M_{2}$ , $M_{0}\subset M_{1}$ $M_{0}\subset M_{2}$ , $M_{1}\subset M_{3}$ $U$
$M_{3}$ , $M_{2}$ $M_{0}$ $M_{3}$ .
$T_{\sigma}$ Lascar PAPA . , PAPA
.
3.6 $T$ , $T_{\sigma}$ TA
.
$T$ $\mathcal{L}$ , $Ts$ , $\mathcal{L}_{S}$
. , . $T$
, $T$ $D$ $\mathcal{L}$ $D^{k}$ ( $k$ ) 2
$r(x, y)$ $a:\in D^{k}(i\in \mathrm{N})$ $i<j\Leftrightarrow r(a_{\dot{l}}, a_{j})$ . $r(x,y)$
. $D$ $T_{S}$
. $D$ . ,
, $\langle a_{\dot{\iota}} : i\in \mathbb{Z}\rangle^{\wedge}\langle b_{1}. : i\in \mathbb{Z}\rangle$ $D$ $\mathcal{L}_{S}$
. $M_{0}$ , $M_{0}$ $Ts$ . ,
$\sigma_{0}(a_{i})=a_{i+1},$ $\sigma_{0}(b:)=b_{i+1}$ , $\sigma_{0}$ $M_{0}$ $\mathcal{L}s$ [
. $(M_{0}, \sigma_{0})$ $\mathcal{L}(\sigma)$ $T_{\sigma}$ .
, TA . . , TA
$(M_{1}, \sigma_{1})$ $(M_{0}, \sigma_{0})$ . $M_{1}$
. , $M_{1}$ $M_{0}$
$P$ , $\mathcal{L}_{S}(P,\sigma)$ $(M_{1}, P, \sigma_{1})$ . , $P(M_{1})=M_{0}$ ,
$P$ . , $\sigma_{1}$ $P(M_{1})$ $Ls$
.
$(M_{1}, P, \sigma_{1})$ , .
$p(x)$ $\psi\equiv\exists z(r(a, z)\wedge r(z,x)\wedge\sigma(z)=z)$
.
$p(x)=\{P(x)\}\cup$ { $\langle a_{\dot{\iota}}$ : $i\in \mathbb{Z}\rangle^{\wedge}\langle\sigma^{:}(x)$ : $i\in \mathbb{Z}\rangle$ $\mathcal{L}_{S}$ }
, $(M_{1}, P,\sigma_{1})$ 2 .
25
(1) $p(x)\vdash\psi(x)$ ,
(2) $p(x)$ $q(x)$ , $q(x)r\psi(x)$ .
2 , $(M_{1}, P, \sigma_{1})$ , TA
.
(2) , $q(x)$ $p(x)$ $m$ $a_{m}$ $q(x)$
[ . $q(x)\vdash\psi(x)$ $r(a_{m}, z)$ $r(z, a_{m})$
, $r$ .
(1) . $M_{1}$ $p(x)$ $c$ . , $c\in P(M_{1})$
$\langle$
$:i\in \mathbb{Z}\rangle^{\wedge}\langle\sigma \mathrm{i}(c):i\in \mathbb{Z}\rangle$ $\mathcal{L}s$ . $N_{0}$
$N_{0}$ $T_{S}$ . Nl $\langle$ $1\in \mathrm{N}\rangle$ $\mathcal{L}$ $s(z)$
, $\langle a: : i\in \mathrm{N}\rangle$ $s(z)$ $\mathcal{L}$ .
, , r( , $z$) $r(z, c)$ $s(z)$ , $\sigma_{1}(s)=s$ .
, $(N_{0}, \sigma_{1}|N_{0})$ $(N_{2},\tau)$ , $N_{2}\models T,$ $\tau$ $N_{2}$ $\mathcal{L}$
, $s$ $\nu\in N_{2}$ $\tau(y)=b’$ . , $(N_{2},\tau)$ $\psi(c)$
. $T_{\sigma}$ , $(M_{1}, \sigma_{1})$ $(M_{3}, \sigma_{3})$ , $(N_{2}, \tau)$
$(N_{0},\sigma_{1}|N_{0})$ . $T$ , $r$
$T$ , $\psi(c)$ $(M_{3}, \sigma_{3})$ ,
$(M_{1}, \sigma_{1})$ $T_{\sigma}$ , $(M_{1},\sigma_{1})$ $\psi(c)$
.
4
TA . , TA
.
, TA . ACFA Psf
, Hrushovski TA , ,
.
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